
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



© 2021 American Journal of Preventive Medicine. Publish
reserved.
RESEARCH BRIEF
From the 1Susa
Department of P
Michigan; 2Dep
Michigan Schoo
Markets, Public
icy, Questrom Sc

Address corr
Pediatrics, Univ
SPC 5456, Room

0749-3797/$3
https://doi.or

ed by Elsevier Inc. All right
Out-of-Pocket Spending for Influenza Hospitalizations

in Medicare Advantage
Kao-Ping Chua, MD, PhD,1,2 Rena M. Conti, PhD3
Introduction: Although many Medicare Advantage plans have waived cost sharing for COVID-19
hospitalizations, these waivers are voluntary and may be temporary. To estimate the magnitude of
potential patient cost sharing if waivers are not implemented or are allowed to expire, this study
assesses the level and predictors of out-of-pocket spending for influenza hospitalizations in 2018
among elderly Medicare Advantage patients.

Methods: Using the Optum De-Identified Clinformatics DataMart, investigators identified Medi-
care Advantage patients aged ≥65 years hospitalized for influenza in 2018. For each hospitalization,
out-of-pocket spending was calculated by summing deductibles, coinsurance, and copays. The
mean out-of-pocket spending and the proportion of hospitalizations with out-of-pocket spending
exceeding $2,500 were calculated. A 1-part generalized linear model with a log link and Poisson var-
iance function was fitted to model out-of-pocket spending as a function of patient demographic
characteristics, plan type, and hospitalization characteristics. Coefficients were converted to abso-
lute changes in out-of-pocket spending by calculating average marginal effects.

Results: Among 14,278 influenza hospitalizations, the mean out-of-pocket spending was $987
(SD=$799). Out-of-pocket spending exceeded $2,500 for 3.0% of hospitalizations. The factors asso-
ciated with higher out-of-pocket spending included intensive care use, greater length of stay, and
enrollment in a preferred provider organization plan (average marginal effect=$634, 95% CI=$631,
$636) compared with enrollment in an HMO plan.

Conclusions: In this analysis of elderly Medicare Advantage patients, the mean out-of-pocket
spending for influenza hospitalizations was almost $1,000. Federal policymakers should consider
passing legislation mandating insurers to eliminate cost sharing for COVID-19 hospitalizations.
Insurers with existing cost-sharing waivers should consider extending them indefinitely, and those
without such waivers should consider implementing them immediately.
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Although federal legislation mandates U.S. insur-
ers to waive cost sharing for coronavirus dis-
ease 2019 (COVID-19) testing, no federal

legislation imposes a similar mandate for COVID-19
hospitalizations.1 A few states, such as Massachusetts,
have mandated insurers to eliminate cost sharing for
COVID-19 hospitalizations, but most states have not
followed suit.2 Several large insurers have waived cost
sharing for COVID-19 hospitalizations among patients
covered by their Medicare Advantage or private insur-
ance plans, but it is unclear how long these waivers will
be in place. For example, as of the time of writing, the
insurer with the largest share of the Medicare Advantage
s Am J Prev Med 2021;60(4):537−541 537

http://crossmark.crossref.org/dialog/?doi=10.1016/j.amepre.2020.11.004&domain=pdf
mailto:chuak@med.umich.edu
https://doi.org/10.1016/j.amepre.2020.11.004


Table 1. Characteristics of Influenza Hospitalizations
Among Medicare Advantage Patients in 2018

Characteristics Number (%)

Age group, years

65‒74 4,492 (31.5)

75‒84 5,173 (36.2)

≥85 4,613 (32.3)

Sex

Male 5,955 (41.7)

Female 8,323 (58.3)

U.S. Census region

Northeast 2,652 (18.6)
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market has only waived cost sharing for COVID-19 hos-
pitalizations through January 31, 2021.3,4

Rather than relying on temporary and voluntary waivers
by insurers, federal policymakers may wish to implement
legislation mandating insurers to permanently waive cost
sharing for COVID-19 hospitalizations. Although such
mandates could particularly benefit elderly Medicare
patients, a population that accounts for a disproportionate
share of COVID-19 hospitalizations,5 few studies have
assessed this possibility. One study used information on
inpatient benefit design to estimate the mean out-of-pocket
spending for pneumonia hospitalizations among patients
covered by traditional Medicare or Medicare Advantage.6

However, this study only assessed projected out-of-pocket
spending, which may differ from the actual out-of-pocket
spending. For example, the study could not account for
whether Medicare Advantage patients were required to
make deductible payments or whether patients had met
annual out-of-pocket maximums.
The primary objective of this study is to assess the mag-

nitude of potential cost sharing for COVID-19 hospitaliza-
tions among Medicare Advantage patients if waivers by
insurers are not implemented or are allowed to expire. The
secondary objective is to identify the factors associated
with higher levels of cost sharing for COVID-19 hospital-
izations. To achieve these objectives, this study analyzes
claims data from elderly Medicare Advantage patients hos-
pitalized for influenza in 2018. Although COVID-19 is
more lethal than influenza, influenza hospitalizations may
be useful for estimating the potential financial burden of
COVID-19 hospitalizations because the former also dis-
proportionately affect the elderly and involve similar types
of care.
Midwest 4,037 (28.3)

South 6,097 (42.7)

West 1,492 (10.5)

Quarter in which hospitalization began

1 (January‒March 2018) 12,175 (85.3)

2 (April‒June 2018) 1,041 (7.3)

3 (July‒September 2018) 188 (1.3)

4 (October‒December 2018) 875 (6.1)

Any intensive care usea

No 9,531 (66.8)

Yes 4,747 (33.3)

Plan type

HMO 2,330 (16.3)

Preferred provider organization 1,355 (9.5)

Unspecified plan typeb 10,593 (74.2)

Length of stay in days

Mean (SD) 6.1 (6.5)

Median (25th‒75th percentile) 4 (3‒7)
aIntensive care use was defined as the occurrence of ≥1 claim with a
revenue code for intensive care, 0200‒0209.
bAdditional detail is not provided in the database.
METHODS
Data were derived from the 2018 Optum De-Identified Clinfor-
matics DataMart. This national database includes 5.5 million
Medicare Advantage patients enrolled at any point during 2018,
representing one quarter of all Medicare Advantage patients in
the U.S.4 Because data were deidentified, the IRB of the University
of Michigan Medical School exempted this study from review;
informed consent was not required.

The sample included hospitalizations among Medicare Advan-
tage patients aged ≥65 years that began in 2018 and had a primary
or secondary diagnosis code for influenza (J09−J11). Hospitaliza-
tions were excluded if patients were still hospitalized when the
claims run-off period ended or if patients had missing data for U.
S. Census region.

Out-of-pocket spending was the sum of deductibles, coinsurance,
and copays. The proportion of hospitalizations with out-of-pocket
spending exceeding $2,500 or $4,000, levels representing approxi-
mately 2 and 4 SDs higher than the mean, was calculated. To identify
the predictors of out-of-pocket spending, a 1-part generalized linear
model with a log link and Poisson variance function was fitted; the
variance function was chosen on the basis of the modified Park test.7

Independent variables were patient demographic characteristics (age
group, sex, Census region), the quarter during which hospitalizations
began, plan type, intensive care use (on the basis of revenue codes),
and length of stay. Quadratic and cubic terms for length of stay were
included. To facilitate the interpretation of coefficients as absolute
changes in out-of-pocket spending, average marginal effects (AMEs)
were calculated.8 Analyses used SAS, version 9.4, and Stata, version
15.1. Two-sided tests were performed; p-values <0.05 were consid-
ered significant.
RESULTS

Among 14,585 influenza hospitalizations included initially,
307 (2.1%) were excluded because patients were still hospi-
talized when the claims run-off period ended or had miss-
ing data for U.S. Census region, leaving 14,278
hospitalizations. Table 1 shows characteristics of the sam-
ple. Overall, 2,330 (16.3%) hospitalized patients were
enrolled in HMO plans, 1,355 (9.5%) were enrolled in pre-
ferred provider organization plans, and 10,593 (74.2%)
www.ajpmonline.org
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were enrolled in plans with an unspecified plan type. One
third of the hospitalizations involved intensive care. The
median length of stay was 4 days (25th−75th
percentile=3�7 days).
The mean and median out-of-pocket spending were

$987 (SD=$799) and $973 (25th−75th percentile=$275−
$1,575), respectively. Out-of-pocket spending exceeded
$2,500 and $4,000 for 423 (3.0%) and 49 (0.3%) hospital-
izations, respectively. For 1,772 hospitalizations (12.4%),
out-of-pocket spending was $0.
Table 2 shows the mean out-of-pocket spending by

independent variable. The mean out-of-pocket spending
varied moderately by patient age, sex, and Census region.
Among 3,279 hospitalizations (22.9%) with a length of
Table 2. Factors Associated With Out-of-Pocket Spending for Infl
in 2018

Factor
Mean out-
spending

Age group,b years

65‒74 1,065

75‒84 1,000

≥85 896 (

Sex

Male 971 (

Female 999 (

U.S. Census region

Northeast 1,082

Midwest 905 (

South 1,035

West 846 (

Quarter in which hospitalization began

1 (January‒March 2018) 1,013

2 (April‒June 2018) 866 (

3 (July‒September 2018) 821 (

4 (October‒December 2018) 807 (

Any intensive care use

No 928 (

Yes 1,106

Plan type

HMO 832 (

Preferred provider organization 1,528

Other 952 (

Length of stay in days

Length of stay N/

Length of stay squared N/

Length of stay cubed N/
aFor categorical variables, average marginal effects represent the absolute
question versus if all patients were in the reference category, holding other
marginal effects represent the absolute change in out-of-pocket spending as
at their observed values.
bAge was top coded in the data set. Consequently, age could not be modeled
and ≥85 years were chosen because they roughly split the sample into thirds
N/A, not applicable

April 2021
stay >7 days and 10,999 hospitalizations (77.0%) with a
length of stay ≤7 days, the mean out-of-pocket spending
was $1,252 ($984) and $908 ($717), respectively.
In adjusted analyses, the factors associated with higher

out-of-pocket spending included intensive care use
(AME=$63, 95% CI=$61, $64) and enrollment in a pre-
ferred provider organization plan compared with enroll-
ment in an HMO plan (AME=$634, 95% CI=$631,
$636). Length of stay was associated with higher out-of-
pocket spending; the association was cubic (AME for lin-
ear term=$53.5, 95% CI=$53.3, $53.7; AME for qua-
dratic term= −$1.043, 95% CI= −$1.049, −$1.038;
AME for cubic term=$0.003834, 95% CI=$0.003809,
$0.003859).
uenza Hospitalizations Among Medicare Advantage Patients

of-pocket
, $ (SD)

Average marginal
effect, $(95% CI)a

(807) ref

(790) �56 (‒57, ‒54)
813) �151 (‒152, ‒149)

790) ref

806) 39 (38, 41)

(833) ref

784) �67 (‒69, ‒66)
(805) �34 (‒36, ‒33)
707) �65 (‒67, ‒63)

(799) ref

756) �156 (‒158, ‒155)
957) �214 (‒218, ‒210)
777) �221 (‒223, ‒219)

754) ref

(871) 63 (61, 64)

717) ref

(823) 634 (631, 636)

786) 108 (106, 109)

A 53.5 (53.3, 53.7)

A �1.043 (‒1.049, ‒1.038)
A 0.003834 (0.003809, 0.003859)

change in out-of-pocket spending if all patients were in the category in
covariates at their observed values. For continuous variables, average
sociated with a 1-unit increase in the variable, holding other covariates

as a continuous variable. The age categories 65‒74 years, 75‒84 years,
.
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DISCUSSION

In this analysis of influenza hospitalizations among
elderly Medicare Advantage patients, the mean out-of-
pocket spending was almost $1,000. For 3 in 100 hospi-
talizations, out-of-pocket spending exceeded $2,500. In
adjusted analyses, out-of-pocket spending was moder-
ately associated with patient demographic characteristics
and intensive care use and increased with the length of
stay.
To date, studies assessing potential cost sharing for

COVID-19 hospitalizations have mostly focused on
nonelderly, privately insured patients.9,10 For example,
in 1 study of such patients, the mean out-of-pocket
spending for respiratory infection hospitalizations
between 2016 and 2019 was $1,961. The current analysis
suggests that results from studies of privately insured
patients overestimate potential cost sharing for COVID-
19 hospitalizations among elderly Medicare Advantage
patients, potentially owing to differences in insurance
benefit design (e.g., the high prevalence of high-deduct-
ible health plans among the privately insured).
Despite the lower out-of-pocket spending for Medi-

care Advantage patients, the level of this spending was
still substantial. In 2018, 40% of Americans lacked the
savings to pay for a $400 emergency,11 but the mean
out-of-pocket spending for influenza hospitalizations in
this study was 2.5 times higher than this amount. Thus,
the finding that cost sharing for Medicare Advantage
patients is comparatively low should not dissuade efforts
to eliminate cost sharing for COVID-19 hospitalizations
in this population.

Limitations
This study has limitations. First, the database did not
include patients covered by traditional Medicare. Sec-
ond, the median length of stay was lower than that of
COVID-19 hospitalizations in published studies.12

Because greater length of stay is associated with a higher
out-of-pocket spending, findings may underestimate the
magntiude of cost sharing for COVID-19 hospitaliza-
tions. Third, the database lacked information on whether
patients were dually eligible for Medicaid. Fourth, infor-
mation on plan type was unavailable for many patients.
Finally, the generalizability of findings to all Medicare
Advantage patients is unknown. Notably, however, the
database includes approximately one quarter of all such
patients in the U.S.
CONCLUSIONS

The potential for high cost sharing might dissuade some
patients from seeking inpatient COVID-19 care, result-
ing in delays that could worsen outcomes. To prevent
this, federal policymakers should consider implementing
legislation that eliminates cost sharing for COVID-19
hospitalizations through the duration of the pandemic.
In the interim, insurers with existing cost-sharing waiv-
ers should consider extending them indefinitely, and
those without such waivers should consider implement-
ing them immediately.
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